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~ COMMUNICATIONS FOR THE TWENTY-FIRST CENTURY 


1 
PAST IS PROLOGUE 


ommunications have always played a 
central role in Canada’s history. 


In the seventeenth and eighteenth cen- 
turies, canoe routes led explorers and 
traders into the Canadian hinterland. 
They brought back pelts — and informa- 
tion about the untapped resources wait- 
ing in the wilderness. In the nineteenth 
century, canals, railways and roads 
opened the continent to settlers. At the 
same time, they carried letters, books, 
newspapers, actors and musicians from 
town to town and helped Canadians 
begin to shape a distinct identity. 


Two new means of communicating were 
invented during the nineteenth century. 
After their invention, communications 
no longer depended on transportation. 
The use of messengers or mail to carry 
information gave way to the telegraph 
and telephone using electricity running 
through wires. They were the world’s 
first “electronic highways.” 


In the twentieth century, radio, televi- 
sion, cable and satellites rapidly 
expanded Canada’s communications 
system. At the same time, airways, high- 
ways and seaways completed our trans- 
portation system. Today, cellular tele- 
phones and mobile satellite services, 
which allow people to exchange voice 
and data messages from Cars, airplanes 
and ships, are bringing transportation and 
communications together again. 


2 

CANADA'S TRADITIONAL 
COMMUNICATIONS 
CHALLENGES 


eveloping Canada’s communications 
system has not been easy. 


We live in avery large country, witha 
harsh climate and difficult terrain. The 
rivers, Precambrian Shield and mountain 
ranges that divide Canada into distinct 
geographical regions were formidable 
barriers to communication for much of 
our history. Even today advanced tech- 
nology has not completely overcome 
their influence. 


Canada’s population is small in relation 
to the country’s size. It is composed of 
two major language groups drawn from 
many cultures and, with the exception of 
a few major cities, is widely dispersed. 
Most of us live on a strip five thousand 
kilometres long, running one hundred 
kilometres north from the U.S. border. 
The rest are scattered across the 
remaining 90 percent of our land. 


No matter where we live, what our cul- 
tural origins, or which official language 
we speak, we all feel the influence of our 
southern neighbour, in part because of 
trade and tourism, in part because of 
communications. 


3 
A RECORD OF 
ACHIEVEMENT 


n response to these challenges, Cana- 
dians have built the world’s best com- 
munications system: 


e The telephone was invented by 
Alexander Graham Bell, a Canadian. 
Today, more than 98 percent of Cana- 
dian households have phones, the 
highest percentage in the world. 


More than 98 percent of Canadian 
homes are also served by our public 
broadcaster, the Canadian Broadcast- 
ing Corporation. This is an accom- 
plishment without parallel, given the 
size of our country and the difficulty 
of serving its remote areas. 


Three of every four Canadians have 
access to cable television systems 
that give the average Canadian viewer 
the greatest choice of broadcasting 
and entertainment services available 
anywhere. 


e Twenty years ago, Canada launched 
the world’s first domestic commercial 
satellite system. Today, Canadian 
satellites carry one hundred channels 
of broadcasting, voice and data traffic 
from coast to coast and south to north. 


Canadians have also been world 
leaders in developing data communi- 
cation services that allow computers 
to talk to one another over the tele- 
phone system just as easily as people 


do. Today, computer communications 
serve the needs of the business com- 
munity and help governments deliver 
education, health care and other 
public services. 


As aresult of these and other achieve- 
ments, Canadian communications com- 
panies are known internationally for the 
excellence of their products, systems 
and services. Communications is one 
area of advanced technology where we 
are indisputably world leaders. 
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4 
CANADA'S CHANGING 
ECONOMY AND SOCIETY 


s we look toward the twenty-first cen- 
tury, Canadians face anew communica- 
tions challenge. 


The foundations of our economy and the 
structure of our society are changing. 
Communications must change too. 


CHART 1 
EMPLOYMENT BY INDUSTRY SECTOR 
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As Chart 1 illustrates, in 1946 one of 
every three working Canadians was 
employed in the resource-based sector 
on which this country was built; indus- 
tries such as agriculture, forestry, fish- 
ing, mining, oil and natural gas. Today, 
this ratio is one in ten. 


The percentage of the Canadian work- 
force employed in manufacturing has 
remained almost constant over this 
40-year period. 


The greatest growth has been in the 
“information” sector, which includes 
everything from banks, insurance and 
real estate companies to theatres and 
booksellers to television and education. 
Today, information industries employ 
the majority of Canadian workers. 


The changing structure of Canada’s 
economy has led to important changes 
in the nature of work. 


Forty years ago, two thirds of the jobs 
available to Canadians required physical 
strength or dexterity. Today, that propor- 
tion has been cut in half. In contrast, the 
percentage of jobs requiring the ability 
to assimilate, evaluate and communi- 
cate information has nearly doubled. 


The changing nature of work has led to 
social change. 


The shift from jobs requiring physical 
skills to jobs requiring skills in commu- 
nications has put men and women on a 
more equal footing than ever before. At 
the same time, women were entering 
the workforce in record numbers. In the 
process, long established patterns of 
family life and gender roles have been 
altered, probably forever. 


People who work primarily with their 
minds require significantly higher levels 
of education than people who do mostly 
manual labour. The rise of the “informa- 
tion economy” is forcing us to reshape 
Canada’s education system, all the way 
from the primary to the post-doctoral 
level, and has enlarged the role of 
occupational training. 


By expanding Canadians’ leisure time 
and the capacity to enjoy this freedom, 
the information society has given us 
new opportunities to explore our per- 
sonal and cultural identities, as well as 
to learn more about other people and 
their values. In the process, we have 
become amore caring society, com- 
mitted to ensuring the welfare of those 
who are disadvantaged by such factors 
as age; physical, emotional and mental 
handicaps; or personal and social 
circumstances. 


5 

A DECADE OF CHANGE 
IN CANADIAN 
COMMUNICATIONS 


ver the past 10 years, keeping up with 
the social and economic consequences 
of the “information revolution” has been 
a full-time job for the Canadian commu- 
nications system. 


We have been remarkably successful in 
adapting to these new realities. In the 
past decade: 


e We were the first country to computer- 
ize our telecommunications system 
so that it could carry more traffic and 
new kinds of messages with greater 
efficiency. 


e We were world leaders in introducing 
new, high-capacity transmission media 
such as satellites and fibre optics 
that use light to transmit information 
through glass. 


e We developed two national data com- 
munications services and two national 
cellular telephone services. 


e We were world leaders in using ad- 
vanced communications systems to 
deliver broadcasting, education, health 
care and other public services to 
remote and rural parts of our country. 


Because of these and other achieve- 
ments, there seems little reason to 
doubt that Canada will continue to lead 
the world in communications over the 
next 10 years. However, if we look at 
developments in other countries, there 
is some cause for concern. 


6 

THE CHANGING 
INTERNATIONAL 
ENVIRONMENT 


he changes that have taken place in 
Canada’s economy and society over the 
past 40 years are part of a larger picture. 


During this period, all advanced indus- 
trialized countries have experienced 
similar shifts. As a result, the structure 
of the global economy has changed. 


Today, the export of processed re- 
sources and manufactured goods, tra- 
ditionally the foundation of European 
and North American economic power, 
has increasingly become the preserve of 
the developing or “newly industrialized 
countries” of South America and the 
Pacific Rim. The rising economic power 
of countries such as Korea, Singapore 
and Brazil symbolizes the shifts that 
have occurred in the past three decades. 


In response to these changes, Japan 
and the major industrialized countries of 
Europe have adopted a three-pronged 
strategy as a matter of national policy: 


e To compensate for higher labour costs 
and improve the competitiveness of 
their resource and manufacturing 
industries, they are applying advanced 
technology in production processes 
and distribution systems. 


e They are developing new sources of 
national wealth by exporting services. 


e They are attempting to improve the 
functioning of international markets 
for goods and services through co- 
ordinated economic policies and freer 
trade agreements. 


If Canadians want to retain their place 
among the leading nations of the world, 
we too must adopt a national strategy 
for the information age. 


7 

NEW 
COMMUNICATIONS 
SYSTEMS 


ost countries have recognized that to 
make this strategy work, new kinds of 
communications systems are needed. 


By combining the information- 
processing and storage power of com- 
puters with the transmission capacity 
of advanced telecommunications, 
these systems will help make goods- 
producing industries more competitive 
and will allow countries to sell banking, 
financial and other information-based 
services throughout the world. At the 
same time, they will improve the delivery 
of essential social services. 


e Companies involved in the exploration 
and development of natural resources 
are constructing computer models of 
the earth’s crust based on data fed 
from highly sophisticated radar sys- 
tems carried on satellites. These 
models help to find new reserves of 
energy and minerals more quickly and 
cheaply. 


e The financial services industry — 
which includes banks and trust com- 
panies, insurance firms and stock- 
brokers — has developed a complex 
set of communications systems that 
do everything from providing access to 
customer accounts through automatic 
teller machines to linking the opera- 
tions of the world’s major stock and 
Currency markets. 
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e Governments have developed auto- 
mated communications systems to 
collect taxes and disburse social 
benefits such as unemployment insur- 
ance, old age pensions, health-care 
payments and educational subsidies. 
It would be impossible to provide 
modern government services without 
these systems. 


e Computers are taking their place 
beside text books and other tradition- 
al teaching aids in the classrooms of 
the nation, while movie and television 
producers, composers, and graphic 
artists are exploring the potential 
of computers as anew medium of 
expression. 


Impressive though they are, these exam- 
ples and others like them are only the 
beginning of the new kinds of communi- 
cations systems we will see developed 
over the next 10 or 15 years. 


12. 


8 

THE GLOBAL 
COMMUNICATIONS 
RACE 


p to now, these new communications 
systems have been developed mainly 
by large companies and public service 
institutions for their own use. They have 
not touched the lives of ordinary people 
to any great extent. This will change in 
the next decade. A global race is under- 
way to develop these systems and make 
them available to everyone: 


e Japan has launched a program to bring 
a fibre-optic-based information system 
to every Japanese home, and is spend- 
ing $1 billion to develop computers 
with artificial intelligence that will be 
able to perform such tasks as teaching 
people, diagnosing illnesses and 
translating languages. 


The countries of the European Eco- 
nomic Community have developed a 
five-year, $2-billion program to develop 
a communications network that will be 
able to carry voice, video and data 
signals simultaneously. 


France is well along on a program to 
give acomputer terminal to every 
home in the country. These terminals 
can be used and are already being 
used to access a special network 
designed to allow people to shop, 
bank, exchange messages and retrieve 
information from computer databanks. — 
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e The United Kingdom is just beginning 
the second phase of a billion-dollar 
program to develop the basic com- 
puter and communications technolo- 
gies required for advanced communi- 
cations systems. 


e The United States, the United King- 
dom and Japan are encouraging the 
rapid commercialization of new infor- 
mation systems based on advanced 
computer and communications tech- 
nology by introducing greater competi- 
tion in their telecommunications ser- 
vice industries. 


These countries have acted because 
they recognize that the widest possible 
availability of new communications sys- 
tems will spell the difference between 
national success and failure in the infor- 
mation age. 


As in all communications systems, two 
basic elements will be needed to devel- 
op an electronic infrastructure for the 
information age — tools for creating mes- 
sages and media for exchanging them. 


zy 
MESSAGES FOR THE 
INFORMATION AGE 


he messages of the information age, 
whether for business or social purposes, 
are computerized. Where the primary 
intellectual content of business and cul- 
ture was previously paper based, it is 
now routinely moved in electronic form. 


Software is the tool that creates, pro- 
cesses, stores, retrieves and displays 
numeric, graphic or text messages on 
computer systems, whether they are 
mainframes, minis or micros. It turns a 
computer terminal into a typewriter, 
spreadsheet, artist’s pallette or tutor. 


Databases are the repositories of the 
messages created by software. They 
may be found in computer memories, 
on magnetic tape, on floppy or hard 
discs, or other storage devices. 

They are to the information age what 
books, newspapers, magazines, libraries 
and archives were to the industrial era. In 
many cases, databases are provided by 
companies whose business is based on 
these earlier information industries. 


The first essential for leadership in the 
information age is strong software and 
database industries. Any country with- 
out these strategic economic and cul- 

tural resources lacks the basic tools of 
the new economic order. 


10 
MEDIA FOR THE 
INFORMATION AGE 


nformation-age media, whether they use 
copper wires, radio waves or optical 
fibres, are also computerized. 


Although the computing and communi- 
cations industries were originally dis- 
tinct, the technologies on which they 
are based have converged. Tomorrow, 
they will be effectively indistinguishable. 


On the communications side, conver- 
gence was spurred by the adoption of 
the digital language used by computers 
to code, switch and transmit messages. 
A Canadian company, Northern Telecom, 
led the world in this direction. Compu- 
ters are used so widely in advanced 
telecommunications systems that it is 
only a slight exaggeration to describe 
the new computer/communications net- 
works as a Single large information 
processing machine. 


On the computer side, convergence 
resulted from the development of dis- 
tributed data-processing. Computers 
were originally designed as standalone 
devices, unable to communicate with 
One another or the outside world. It soon 
became evident that it would be advan- 
tageous to allow computers to share 
information and to be accessed from 
remote sites. The need to establish such 
links carried the computer industry into 
the communications business. 
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In the information age, computers and 
communications will provide a unified 
infrastructure for electronic messages 
of every kind. Value-added networks and 
services — which allow people to do 
such things as send electronic mail and 
voice messages, exchange graphic 
designs and printed documents, hold 
audio or video conferences, and shop or 
trade stocks and bonds using home 
computers — exemplify the many possi- 
bilities resulting from the convergence 
of these technologies. 


The second essential for leadership in 
the information age is an advanced 
telecommunications infrastructure that 
can readily support the development of 
new, computer-based communications 
services. 


11 
WHERE CANADA 
STANDS 


s charts 2 and 3 illustrate, Canada has a 

strong industrial base on which to build 

media and messages for the information 
age. 
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CHART 2 
INFORMATION WORKERS AS PERCENTAGE 
OF ALL EMPLOYMENT, 1986 
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CHART 3 
EXISTING INFORMATION INDUSTRIES 
INDEX OF GROWTH 
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For the past decade, Canada’s software, 
electronic data processing and telecom- 
munications industries have grown faster 
than our Gross Domestic Product (GDP). 


However, Canadians must respond to 
four challenges if they want these indus- 
tries to continue to grow at the same 
pace over the next 10 years and provide 
the foundations for Canada’s economic 
and social development in the next 
century. 


12 
THE FOUR CHALLENGES 


hese challenges are discussed at length 
in the public discussion paper. In sum- 
mary, they are: 


The new information industries 


We face two main tasks in making sure 
that Canada has the industrial capacity 
to generate Canadian messages for the 
information age: 


e In spite of healthy growth in recent 
years, our database industry remains 
underdeveloped. Unless growth can 
be encouraged, there is a danger that 
foreign firms will dominate Canada’s 
database industry. As well as limiting 
our industrial opportunities, this could 
reduce Canada’s potential for economic 
growth and limit the development of 
our cultural life. 


e The software industry, while enjoying 
some pockets of strength, is concen- 
trated in lower growth areas such as 
online services and customized soft- 
ware. In the high growth field of pack- 
aged software, our market is domi- 
nated by foreign suppliers. The few 
firms we have are underfinanced and 
are experiencing difficulties in dis- 
tributing their products. As well as 
lacking a sound financial and market- 
ing base, Canadian firms do not have 
access to a national pool of software 
research as do their competitors in 
other countries. 


iE TWENTYFIRST CENTURY 19 


Unless these problems are corrected, 
we will find ourselves dangerously weak 
in these key areas. This would damage 
us both culturally and economically. 


The new media 


As far as the networks — the electronic 
highways of the information age — are 
concerned, we are strong technically 
and financially. Our current problems 
are not industrial, but jurisdictional and 
regulatory. The central issue is that juris- 
diction has been split between the 
provinces and the central government. 
Ottawa regulates telecommunications in 
Ontario, Quebec and British Columbia. 
Elsewhere it is regulated by the prov- 
inces. As a result, the two levels of 
government have developed policies in 
isolation from each other and without 
sufficient consultation. Today we have 
not one but a multitude of telecommuni- 
cations markets operating under differ- 
ent rules and policies. This has inhibited 
the national development of new ser- 
vices that are essential to industrial 
competitiveness and that are becoming 
available in other countries. 


Canada must have a national telecom- 
munications policy for the information 
age. The Government has already taken 
a first step in this direction by adopting 
a policy framework for the future evo- 
lution of the system. The next step is 
to settle on a new set of arrangements 
with the provinces to ensure that both 
levels of government can effectively co- 
ordinate their activities. 
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Over the longer term, the federal and 
provincial governments will have to 
co-operate to foster development of the 
powerful new networks that are the 
future of telecommunications — partic- 
ularly fibre-optic-based integrated ser- 
vices digital networks — and to ensure 
that they are available to business and 
residential subscribers in all regions. 
These networks, and the expanded 
range of voice, data and video services 
they will carry can lead Canada into the 
information age in the twenty-first 
century. 


Applying technology 


With these arrangements in place, 
Canadians will be better positioned to 
address one of our greatest national 
problems: the relatively slow rate at 
which we are applying communications 
and information technology to help 
meet the challenges of economic and 
social development. The Americans, the 
Japanese and the West Europeans are 
all beginning to outpace us in using 
these technologies. We must do better 
if we hope to keep pace. 


The use of communications and infor- 
mation technology must become a 
national priority. We must ensure that 
our concerns cover a broad range of 
potential applications — in the ser- 
vices sector of the economy, in tradi- 
tional resource-based industries and 

in the delivery of government and social 
services, particularly in health and 
education. 
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The use of information technology for 
regional development must also become 
a national priority. It is here that the 
“distance-insensitive” character of the 
technology offers the greatest potential 
for revitalizing traditional industries and 
creating new opportunities. Fortunately, 
however, even the most remote regions 
of Canada enjoy an excellent telecom- 
munications infrastructure that can 
become the basis for future strengths. 


Research 


All these technologies, associated 
industries and applications are research- 
intensive. Here, too, we are in danger of 
falling behind. Our per capita spending 
on information-technology research and 
development (R&D) is approximately 
one fifth that of the United States and, 
according to a 1984 report, ranks us 
tenth in the Organization for Economic 
Cooperation and Development (OECD). 
We must do better. We must expand our 
national R&D effort in communications 
and information technology and focus 
on the applications of the technology. 


1 
TOWARD THE FUTURE 


his paper summarizes the main points 
raised for public discussion and debate 
in the Communications Canada paper 
entitled Communications for the 
Twenty-First Century: Media and 
Messages in the Information Age. Both 
documents are intended to contribute to 
public awareness of these issues, and 
are presented from the particular point 
of view of Communications Canada. As 
such, they focus on the central ele- 
ments of communications — messages 
and media — but in so doing, they touch 
On many other topics central to the new 
information age and of concern to the 
provinces and other federal government 
departments. 


Many other topics could have been 
discussed. As both the Information 
Technology Association of Canada and 
the Canadian Advanced Technology 
Association have pointed out, the quality 
of our educational system, the tax treat- 
ment of R&D, the availability of labour- 
adjustment programs and the effective- 
ness of our managerial classes are all 
essential components of a comprehen- 
sive response to the challenge of the 
“Information Age.” 


The discussion paper and this summary 
represent the start of what we hope will 
become a major national discussion. 
They are both a call to action in certain 
areas of weakness and an affirmation 

of our great strengths in others. They 
attempt to take stock of where we are 
now, so that we can move forward more 
effectively into the future. 
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